Table 1-Primers Used for TP53 and H-Ras Mutation Analysis
Faculty of Veterinary Medicine, Cairo University, and maintained under standard conditions (temperature 25 ± 1°C, humidity 55 ± 5% and lights on from 06:00 to 18:00 h) with free access to food and water in accordance with the Ethical Principles for the Care and Use of Laboratory Animals [21] . Rats were randomly divided into four equal groups each consisting 10 rats: The animals were grouped as follows:
Deltamethrin (>99% pure) was obtained from KZ pesticide company (Egypt) and zinc sulfate was purchased from Sigma Chemical Co., USA. The selected dose of DM was based on previous studies in which 1/10 LD50 (0.6 mg/kg body weight) induced biochemical alteration in rat without morbidity [6] , while that of Zn was added according to previous report [22] .
Sampling
At the end of experiment, the animals were sacrificed by decapitation under ether anesthesia, the testes were removed and washed in physiological saline and divided into two portions: one for biochemical analysis and the other for genomic DNA extraction. Samples were immediately stored at -20°C.
Biochemical Analysis
Testes samples were homogenized in 0.1M phosphate buffer (pH 7.4) using Teflon pestle. The homogenates were centrifuged at 14,000xg for 15 min at 4°C. The supernatant was stored at -20°C until the TAC and NO were measured.
Determination of Testicular TAC Level
The TAC was measured colorimetrically according to Koracevic, et al [23] using kit supplied by Biodiagnostic, Egypt.
Determination of Testicular NO Level
NO level was assessed indirectly by measuring the nitrite level based on the modified method of Griess assay, described by Miranda, et al [24] . Briefly, the tissue homogenate was deproteinized with 30% zinc sulphate then tissue nitrate was reduced to nitrite by vanadium (III) chloride. Total nitrite, an indicator of NO, was then determined colorimetrically using Griess reagent by developing a purple color measured at 540 nm.
Genomic DNA Extraction
Genomic DNA was extracted from testicular tissue using DNeasy Blood and Tissue Kit (Qiagen GmbH; Hilden, Germany). DNA quality and quantity were estimated at 260 nm and 280 nm using a UNI-CAM spectrophotometer.
Mutation Analysis of TP53 and H-RAS Genes

Polymerase Chain Reaction (PCR)
PCR amplification of the target TP53 and H-Ras gene sequences was carried out in 25 µl reactions containing 0.25 U Taq Polymerase, 2.5 µl 10X PCR reaction buffer, 1mM MgCl2, 2 mM of each dNTP, (Jena Bioscience, Germany), about 100 ng of extracted DNA as template and 10 pmol of each specific primer . The thermal profile consisted of 5 min at 95°C, 35 cycles of 94°C for 1 min, 59°C for 1 min and 72°C for 1 min, with a final extension of 10 min at 72°C. Obtained products were electrophoresed through 2% agarose gel with ethidium bromide.
Single Strand Conformation Polymorphism (SSCP)
For SSCP analysis, aliquot of each PCR product (6ml) was mixed with equal volume of denaturing buffer (Bromophenol Blue 0.025% / Xylene Cyanole 0.025% / Formamide 98%). The mixture was heated at 98°C for 10 minutes, and immediately chilled on ice for 10 min. The total volume was applied to a 15% polyacrylamide gel in 1x TBE buffer (Tris 100 mM, Boric Acid 9mM, EDTA 1mM) and electophoresed at 100V [27] . Gels were stained with ethidium bromide for 2 min and then destained by washing in deionized water. Gels were visualized under a UV transilluminator and photographed using a digital camera. 
Statistical Analysis
The obtained data were reported as means ± standard error of means (SEM). Assessment of the results was performed using oneway analysis of variance (ANOVA). Fisher's exact test used to calculate the probability of the mutation frequency for both the studied genes. Statistical analysis was performed using SPSS 16.0 software package (SPSS Inc., Chicago, IL, USA). The 0.05 level of probability was used as criterion for significance.
Results
PCR-SSCP analysis of TP53 exon 7 on a 15% PAGE showed a relevant alteration in bands mobility. The band pattern reveals the mutation exists in group (II) and (III) with the presence of an additional band. C= control group, D= DM group (II), DZ= DM+ Zn group (III) and Z= zinc group (IV). PCR-SSCP analysis of H-RAS exon 11 showed a relevant alteration in bands mobility on a 15% PAGE. The band pattern reveals whether a mutation exists in group (II) and (III) with decreasing in bands number while group (I) and (IV) had no mutation. C= control group, D= DM group (II), DZ= DM+ ZN group (III) and Z= zinc group (IV). Table 3 -The frequency of TP53 mutation after DM intoxication and the protective effect of zinc in rat's testis. Table 4 -The frequency of H-RAS gene mutation after DM intoxication and the protective effect of zinc in rat's testis.
M = mutant %, N = total number of rats
M = mutant % N = total number of rats.
Discussion
With the extensive use of DM pesticide in agriculture and domestic life, it becomes important to clarify the effect of DM on the reproductive function and to understand the mechanism which contributes to its reproductive toxicity.
The present study was conducted to throw light not only on the oxidative damaging effect of DM but also on the genotoxic and mutagenic effect on testes of rats as a result of chronic intoxication with DM.
During the past few years, estimation of free radical generation and antioxidants defense has become an important aspect for investigation of the mammalian cell action against oxidative damage induced by pesticides.
The results obtained in the present study revealed that DM induced significant decrease in TAC [ Table-2] . This finding came in accordance with previous studies which reported that DM significantly decreased the antioxidant defense [9, 15, 28, 29] . Also DM intoxication caused significant increase in NO concentration [ Table-2] . This result was agreed with [30] [31] [32] . Possible reasons for reduction of TAC and increases of NO might be the utilization antioxidant enzymes to challenge the prevailing oxidative stress under the influence of free radicals generated from DM and/or inhibition of enzyme synthesis by DM [28, [33] [34] [35] .
Minerals like Mn, Cu and Zn are involved in governing successful reproductive process [36] . In our study we showed that, Zn countered the oxidative stress produced by DM. A significant increase in TAC and decreases in NO was observed in group III in comparing to group II. This result came in the same line with [37] [38] [39] in testicular tissue. The protective effect of Zn through its action on the free radical production was reported by several studies [40] [41] [42] . The TAC not directly affected by dietary Zn as observed in group IV [ Table-2] . This observation quite agreed with Song, et al [43] . Although Zn may not regulate antioxidant defenses directly, several other mechanisms could be involved in its action: (1) It protects sulfhydryl groups in proteins from oxidation, (2) It prevents the deleterious free-radical reactions stimulated by iron and copper, (3) It is a component of metallothioneins that are part of classic antioxidant defenses [43-45,] , (4) and finally, it is an essential component of Cu/Zn SOD [40] . Like the other insecticides, DM affects non target organisms in addition to target one. It causes genotoxic, immunotoxic and tumorogenic effects [35, [46] [47] [48] . Genotoxicity of a compound usually expressed as its ability to induce DNA damage, which is often essential for mutagenesis and cancer transformation [49] . In the present study DM appears to induce mutation in TP53 and H-RAS genes [ Fig-1 ], [Fig-2 ], [ [29, [50] [51] [52] . It increased the expression of p53 and decreased expression of Bcl-2 genes in brain [53] . hepatic, renal toxicity and DNA damages in puberscent female rats [48] . The possible mechanism of DM genotoxicity is either to its reaction with DNA or by the generation of ROS which caused DNA damage [54] [55] [56] . The higher level of NO produced through DM intoxication inhibits cellular respiration and triggers apoptosis causing DNA damage [30] . Such oxidative DNA damage, if not repaired before replication, eventually result in mutations and initiate carcinogenesis. Our study denoted that Zn administration have a negative effect on the percentage of mutation induced by DM for both genes [ Table-3] and [Table-4 ]. This protective effect of Zn against DM intoxication was reported by several studies [22, [37] [38] [39] . Zinc seems to have a special significance in maintaining DNA integrity, by its interaction with some of the responsible proteins, including those of the cell cycle, apoptosis, transcription and DNA damage response and repair [57, 58] Also Zn may prevent apoptosis through inhibiting the Ca2+/ Mg2+-dependant endonuclease [59] . Such actions of Zn can play an important role in anticancer therapy.
Conclusion
The testicular toxicity of DM is at least partially due to the exacerbation of oxidative stress and its mutagenic effect. Supplementary zinc had an important modulator/protector effect may be due to its antioxidant activity.
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